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Alerting Abstract WO A 

Tissue or plasma glutathione levels in mammals are increased by admin, of glutamine (I) 
or a glutamine equiv. (II). 

Pref. (I) or (II) is adminstered parenterally (esp. i.v.) or enterally. The nature of (II) is not 
disclosed. Daily doses of (I) are 70-500 mg/kg. 

USE - To reduce the hepatotoxicity of poisons or drugs, e.g. paraquat, paracetamol, 
cyclophosphamide or 5-fluorouracil and to treat diseases associated with low tissue 
glutathione levels, e.g. cancer, malnutrition, shock, infections, sepsis, or anaorexia. Also 
to treate drug overdose, e.g. of paracetamol, and to reduce oxidative tissue damage 
caused by radiation, esp. X-rays. 

USE - In an example, rats were fed intraveneously with (a) a standard total parenteral 
nutrition (TPN) formulation or (b) a glutamine-supplemented TPN formulation for 5 
days, and then injected i.p. with 150 mg/kg 5-fluorouracil. The hepatic glutathione level 
after 3 days was (a) 5.83, (b) 7.38 micromole/g. The jijunal glutathione level after 3 days 
was (a) 1 .96, (b) 2.27 micromole/g. The % survival to day 3 was (a) 64, (b) 88 

Equivalent Alerting Abstract US A 

Process for enhancing tissue of plasma glutathione levels comprises parenteral, 
intravenous or enteral administration of glutamine, dispersed with the usual carriers and 
opt. additives. 

USE - The treatment is suitable for glutathione deficiency caused by cancer, malnutrition, 
shock, infection, sepsis or anorexia, etc., and also reduces hepatotoxicity arising from 
chemotherapeutics. 

Title Terms /Index Terms/Additional Words: ENHANCE; TISSUE; PLASMA; 
GLUTATHIONE; LEVEL; GLUTAMINE; TREAT; CANCER; INFECT; SHOCK; 
DRUG; OVERDOSE; REDUCE; RADIATE; INDUCE; OXIDATION; DAMAGE 
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Original Abstract: 

A method of maintaining and/or enhancing tissue or plasma levels of glutathione is 
provided. Treatment of a mammal with a supranormal amount of glutamine, or a 
glutamine equivalent, prevents thereduction in tissue glutathione levels associated with 
exposure of the mammal to a compound capable of oxidative injury to the tissue. Such 
compounds may be drugs such as chemotherapeutic agents.Administration of a 
supranormal amount of glutamine or a glutamine equivalent after exposure of a mammal 
to a compound capable of oxidative injury to the tissue can ameliorate or prevent injury. 
Treatment of a mammal with glutamine or a glutamine equivalent can also reduce or 
prevent starvation -or radiation- associated oxidative damage in the tissues. 

Claim: Tissue or plasma glutathione levels in mammals are increased by admin, of 
glutamine (I) or a glutamine equiv. (II). 

Pref. (I) or (II) is administered parenterally (esp. i.v.) or enterally. The nature of (II) is 
not disclosed. Daily doses of (I) are 70-500 mg/kg. 
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an agent for enhancing and optionally maintaining the tissue concentration or 
plasma level of glutathione in a mammal 
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Original Abstract: 

A method of maintaining and/or enhancing tissue or plasma levels of glutathione is 
provided. Treatment of a mammal with a supranormal amount of glutamine, or a 
glutamine equivalent, prevents the reduction in tissue glutathione levels associated with 
exposure of the mammal to a compound capable of oxidative injury to the tissue. Such 
compounds may be drugs such as chemotherapeutic agents. Administration of a 
supranormal amount of glutamine or a glutamine equivalent after exposure of a mammal 
to a compound capable of oxidative injury to the tissue can ameliorate or prevent injury. 
Treatment of a mammal with glutamine or a glutamine equivalent can also reduce or 
prevent starvation- or radiation-associated oxidative damage in the tissues. 



Claim: 



1 . A method of enhancing the tissue or plasma concentration of glutathione in a 
mammal with diminished glutathione levels, said method comprising 



administering to said mammal an amount of glutamine, said amount being 
effective to enhance the tissue concentration of glutathione, wherein said 
diminished glutathione levels in said mammal is caused by a condition selected 
from the group consisting of cancer therapy, malnutrition, shock, infection, sepsis 
and anorexia. 
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Original Abstract: 

A method of maintaining and/or enhancing tissue or plasma levels of glutathione is 
provided. Treatment of a mammal with a supranormal amount of glutamine, or a 
glutamine equivalent, prevents thereduction in tissue glutathione levels associated with 
exposure of the mammal to a compound capable of oxidative injury to the tissue. Such 
compounds may be drugs such as chemotherapeutic agents.Administration of a 
supranormal amount of glutamine or a glutamine equivalent after exposure of a mammal 
to a compound capable of oxidative injury to the tissue can ameliorate or prevent injury. 
Treatment of a mammal with glutamine or a glutamine equivalent can also reduce or 
prevent starvation -or radiation- associated oxidative damage in the tissues. 
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a a a 

&e©3& 

■T4o 

?*9+*>\t* ft^©tt^s^-frl^»aat■cffaEr*L-T-^ r /^f s^- 

A-«*l0-r4C t^T*4(Mei3tcr.A.ONutrltion Seriets 42:397-410(1984) 
: leister. A. ©J. Biol. Chet. 263:17205-17208(1988) ; lo sower *® Int. lev. Cjr to 
lo*y 54:I09-160(197a)]o 

^>«a Ur ^ 4 [Harlan J. Clin. Invest. 73:706-713(1984) ; 2oos 
^©Agents and Actions 20:528-535(1980) ; feinberg'iOJ.Clin. Invest. 80:14 
46-1454(1987) ; flsbson ^©Biocho. Phsr». 30:2299-2304(1981) : Ush«i>OPrcx. 
NetLAcad. Sci. .D.S. A. 83:4641-4645(1986) : Szabo* ©Science 214:200-202(19 

803. ifiE©^*^^. ><t>#mtt* a*©* h uxi:^«a^aa 

<01t^J^ LT<A«*»SK ?tt4:i [Oeneke iiOJ. Appl. Physiol. 58:571-574 
(1985) : Davis •iCDCyrrtnt Surgery 45:392-395(1988) : Chen^WBiochei. Bioph 
ys. Bes. Com. 151:844-150(1988)3^ $ ft^* 



er, A. ©Nutrition Beviets 42: 397-410(1984) : Bichnan*;. Biol. Omm. 250: 1422 
-1426U975)). 

7-7*9 i **■<)■<<? a h?>77i7- *i:J:*f*ffl*§>7Ti8«7 5 /» 

dm*— tfKj^rr**/- H:s»3n4. 7*9/- HiJJCic, 
*^«i:««enaJ|*i*0, ^#S7f *0teIster.A.OIliitri 

tion Sevieas 42:397 - 410(1984)]. 

*©jEa^a^«afl6ij+»<:»^,Ti»/3:t>. t-*oi>* 5*7 5 

V>* [Griffith £©Proc. Natl. Acad. Sci. . CI, S. A. 76: 6319-6322(1 979)] D Lt> U 
mv&mns £«ttftftT*ctt, 7*9/- h^aSi-J:* 7-7*9 
^OftJ?K^«ir<iff^5JCT*>4C4t*LrL»*CBclBtyrc^<OIot. J. Biocfcei. 
12:545-551(1980) : Cook*©Biochia, Biophys. Acta 884:207-210(1986)]. 



tfl!¥e-501000 (3) 
•xm. »*bb*», i>Kh*->>a^. «&as. ami 

ftffl© / *-X^ftCf*©«IUi^T* o ft CBeck £©Proc Soc Expt. Biol. 8J 
:291-294(1952) : Beck £ ©Proc. Soc. Exp t, Biol. 86: B23 -827(1954))- 

C ©Beck *©«*©*, f!BOWJC#<;J:o'C, * < ©*«»•> B * ? tf/n:fc 
^ 4 ^ ^ 9 9 it >© ttft * tlfc. x V K h + v $/ , * * [Sxywnski £© 
Proc. Soc. Expt. Biol. 129_: 966-968 (1968) : Suaidas©Jap.Circ. 1.45:1364-1368(1 
981) : Icsugi .?©"Ner Approaches to Shock Therapy: Seduced CSX* in lolec 
ular Aspects of Shock and Trauaa, A. 1. Lef trfl. Alan B. Liss. Inc. , — a — 3 
-*(l983)h jUrJl'> i v 9 [Bore j si £ ©Folia Baeaatol. 86:220-225(1966) ; Va 
■ada.1. Jap. J. Ancsth. 26:640-645(1977)), r 9 [Calvin £©Aa. 

J. Phyiiol.235:B6S7-H663(1978)]Ctl7*B«*-f^C^f *■* vtaBWC 

s^r-Si, ta«ff«i**sc*su itwwdsnt. *£©ce 

ft[l8tanabe£©iaeuncpaers. I nunotox. 10:109-116(1988) ; Matthews •sOIiaon 
olo*y 6J:153-155(1987)]> 5? h tZis^X7 *9 y t/tsUCDteflCJ: 0M 
fftt«B70ftJEtt**ttft©#a?ESll <Tif*Lfc[ZlMerian*©J. laeono 
lW 142:1405-1409(1989)]. 

»f^2 4**4 8 9«au:J*» iT/^f tvoarttt«i/^t,«»f:»^ 
r« :«*<*SftTC ^[OisaatarB^OBca. Exp, Med. 189:1 95-204 (1989) ; Siegs 
rs>s>©Phariacoloay 39:121-128(1989)]. 7*9 9" t 'stoftfi&wOUitZOVi 
Wi:«ft*f, J:0*^4Sffl<r>«»rt**HiMLTt»fc[Cho&OJ.ftitr. 
lll:9I4-922(198l)J. 

0«»»ac*tt©i*«Ri*r. ttm«ftJijEtt«B{r.ttLT &na 



7*h7;/7x >('<?***-/tO<iMKffiE3ftTl>*Mtt©7v 

4. 

*C*, ^ftCJ:*jett*JEU£^ t*^4 [Da»»on. J. fi. « ©Arch. Toxicol. 55:11-1 
5(1984)] 0 >?o^^7 T : KStt^lOWCBff ffttClittfllttBtt^ ^(fffi, 
aVIft^EC af38r<** [Izard. C. ^Olutation Research 47:115-138(1978)]. 

fttti^ '<73-MJ, **> ff, 4l«, f|», Wtt^flDft^os^/:*ttr¥ffl* 

ft >vk crosjttt^a* a*g& 3 « ttaaTCtt * ^ «j > 9-sizt^t 6 [d 

Sfson. I.E. t,cDlfutation Bcsearch 47: 115-138(I978)) e 

- »• Lft/<f 3- f-oafe 3 [Dawson. J. B. ^OArch. Tax. 55:11-15(19 
8*)). N-7**>P>'^f->r>r3SS, ««#©7-tr h7 £ J 7x>*g*J8Lf= 



te5Eac/ffaiff»<§l*lfiC3ft»4D)awson,J. E. «j»OArch. Tox. 55:ll-15(1984)]a 
t>* [Beredith. T. J. €»©Br. led. J. 293:345-346(1986)). 7-fe h 7 S / 7 * 

74rf-^>x-?^>*»^tftf:t)ffi^t > t, 3 7^05EC**<«JJt3ftft. JE 
C*aW«?iJ'&tt4l/^t'\t*TfiS 8«Tfe«7/:CHarriBon,P.ir. -pOThe Unc 
et: 1572-1574(1990^6^ 30 B)3, S^T, SSiKfflSnTi>«»BCJ:9RC 

7-trh7iy7*^, ^d^7 7 £ K> a^»tt«***ft»T^ «flfe«D 

KW<rj|ft4«. fi*ar/***ai:J:4«Afj:#(*w^ > u^T<;R(:*4A* 
l-t?UTrr9wi^M. zft^.©jft#T«> ^^^*>«ffPlta^jE»^ 

If 7*9+* > «ft© 2 4 ^ 4 8 5 0 «i:ftTt 4 

fLeafiOBiochea. J. 41:280-287(1947) :Cho£© J. Nutr. Ul: 914-922(1981) ; St ' 
rubeltt,©Toxic.Appl.Phar B .60:66-77(198l))o ZtUt, K>rA>9'f-*vO*}A 

[Anderson^ ©Arch. Biochea. Biophys. 239:538-546(1985)). tin9lt9'fl'9**>n 
ffliBCrt«3ft, f§^©ffl««SR*©nattr^^^^>«r^«fH<l«T4wi 



h^ODProcSatl. Acad. Sci..O.S. A. 76:5606-5610(1979)). Birota^li, 

Bit * »B •** * K fi ffl a /a* * *• * > ©W* h © » tti 55 Vf> * i 

«T ***** 0. *Wcjfc9»ft«l»»*««cil«£T£fcfcfc9»*[H 
lrot*4©C*itn)enteroto£r 97:853-859(1939) ; UlIer*©ArcJt Surg. 120:941- 
945(1985)). 

LM, T t h 7 5 ; 7 * y«a«li!f t:«Ltf aj:ffiffi *n4»iff)t*4 

HattaaacJKaft tfaia«£©Mfi:©*»i-M LT*>* >#*T 
*B«and>^ar. fci;*t*^©* h a- ffri?a*ift}$$ 

Jfe%©«g 

** E li ^A< * f- *• >© »4 K J: -5 x tr fi> 9 f- * >© tfi«X ^ * * * & 

*xtt**a**;*ft*»»"r**©-e*6. 

*RB^od^&i: ,tn<*, /A* i >*»5T * Z±IZX-»T 

art u*ot>*8!*Xii**atf* ^/w***>©te» 

X«l&ttU*A-#IM>LT^*fca*->T^*Xl*. -eOK^oaSf^TeD^ 



?5« ¥6-501000 C4) 

A 9 + * > 1/ * A>* «4> $ * * 1 *> <o h £ * $ 8f«tt B £ -* ttffl f * w t *< 
|SJSK:5Jff6T«* a S*K, *«*»©*$*<* UTFrA.***;/© 

K*a©/A*?-*>*aai:&j6£*f 8«9»9tlOiii»ff<D 

* -*©**#& c atr 4 ft a k //i/ * f- <• >© r « c t -e 

Tiitt««^*w«*o ff^A^f-a-^aatoa^fcaa*::*:. 

aCFKMX h l/;utJFfr£©-:>AA/7-< KtLT©?'/!'**-*- 

©#«M«i:j:*Taiaatfaa«a#ffl**ft*«****. 



^© riBiEffa(i£3!tiy±«> supranorsal a»oimt)J bit, WfLVim 

© sr x ? 5 > e > ^ic ^ sa-r 4 <*«*<a $ # ft 
r»j tii, ff^&crsifcte©«©ffl»R^a^©att®^**^r*, 
rasnj tit, »fte©nfflffi***«*r^. 

«u*ft^r*. fk**ffixiittw»fi«©in. *&tf/xuskK^u7 s >xi* 

»««©toBK>i:4^*iatt5 yft/u©eai»«ftffl fe. ^ ✓xw/a*^ 



CD7*h7 5 y 7x><4, 7* h7i / 7 x >©iSnjftWa»©filQi: «t -»T 

Faa#£tto»*. 

Ntaetia*. iaw^a©*^, cn9©g»(itaftu-cu*7, ia«©7-eh 
7 i / 7 * 9 o-i. p - 4 5 o ir-t o £ttfk*n. *©g«teft*aai 

»a«i«ffi©»!att»ttt*u fffaa©0St^4. aiExra© 

>xii^A-^S 7 •tf^7i 7 7* >i8«»4©»»i»^t»^ 

ffl«XKi£a«^A^ ^rf- > t/ACA,*|t»Xi*lt*« **C«»tt0'A«* £ >X 
^T^*«**:fc-»Ttt, ^A-^^^>©m7<l/^A«*lft^, afiE'T'5©!-^^ 

^ i >xtirA-^ s >s¥s«*a*jc*)^^rff»^faj»T»^r*©*<if* u 
sit^rs*. tt^riw i >©»iio. 1-2. og/itB^a/BT 

0. 3-0. 5 g/ki <*»/B©8B*ff*l^. 

/<5 3-hziiJjt»s^ffr4ffi©<t^«xti^«tt©»**»:^w*n*ft 
©<fc6«5^©ftSs c^©*,tt*a©*6ii, &m\im&x*Q?A'* i >xt* 

^A^->#a«J*0. 5-2. 0«/l<B *t/B(0«5ffltia^U + 

*>©§ri/^A-^aai*«7c***o a»)©a«©». //u^ i >xii^a-^ e 



7*9 x >ii«a^aac;ii»n^ai:i^ra9-c»5. aa&*ii*x 
« + - fSB&tt JC -3-3 < v ft ±it l. x tst% s n 4 * * - f > 7\Z J: r ff 7 c £ 

x^es® ©tt£©e»**tf* a c*ioi=HEaFn«t'. 

«^A«ia^tn(iJ:^. 5 Wi»l*r)ttlg&a»**»(T 

*«<H©3Srfeli, 7*9 £ >£E*©*ft#tt*«&L'0**//i<* >©a 

7*9 * >9mwt4*\£ h oxii>r > t^©i*rft*TK«r*i 
i*, ff?«!aicfc 17 * 7*9 1-* S f-</u©«»x f***c*n» £ s r * * ? . 

/A^5 >XU7*9 £ >«S«J©ffl4i:J:0x 7 -fr h 7 £ ^ 7 * yKfiSf 

7tf7; y 7* >*SffT*E«tf UT§ai:A# 

7* h 7 £ / 7 * ^©*a©»S2&l±. «JWXK*7*A*U 0 3 2 5 
0 0-ffttfl©2 0sa-KtS3**» C*U fcJEUl 5 g*3fSZLfi» 

i:5i#fiw«n»**<, anM»/rtti:XRr*HK*?i74i o os©tt*K7 



»«¥B-501000 (5) 

*h7Sy7*>30-50 g)0»»^MT« *totfTI*tti^. 

7-tr Y 7 x J 7 * y«*tt©«ffff*£c:«je Ofc 1 0 0 AO£ffCKT 4 
iilC^O, 7*h7£ /7* V*»«*a5l,tt*.»***©jed:**<5 8K 
■c* 0 . **}ft4© 10-3 6^«ttlc**W*»4 t^*#©*Kli 3 7 «T 
fc-afc* £c*3 «SJFtt*ftfcCBarTison, P. 1 £©Tbe Lancet: 1572-1574(1990 
*6fl30B)J. 

*«BflTJ4. 7*9 £ >*8r5*-*l±KJ:»K 7* J»7 7 * >«S#H 

r *7«r r 7 £ / 7 * VTfifi 1 0 SIHfcTfi, 7th7;/7i ;/?©& 
BO 6 BMfftcag} LtzR 7*9 f * y l/**«jE» ttifci: 4 r@a 

£ >*ffifl)U:***5**:3 ^ r3©JEC**l 5 KT*4 I tilt 
«*©*¥*#** 5? h »©$££**:* *H( 4 6Wit^> 
9 + * > U^©@aK>«**<Ji *ti4. 

**m»©7* h7sy7*>©sratts t M;SiE*©*©7;i/*£>*a 

^T4i, j£*HI*rt©ffait©«ft£**©ISfc#Btt*n$. 7**7 1 J 

7*>32. 5a(32 5»ff*7-b>miooa)tmi!iuft20«raaii, ^ 

**£>40*i::J:4SB©fiM*Mtel,A: o 7*9 £ >\U 1 B3/: 0 > 

-^i g**t;7? /»i ooff©»«-c»a^a^ufe. **©mfk5fa*g*< 

7*9 i V*S4L/r4BHii«^Ofl : «tetta^iIff«»rti:*0,. **© 
B«**RL-?-54Ba»:»B**»fU^«, tt-»T, *R9!l=tt*S fiiE»©» 
©^/V*' ; >*a4r*i. &5E«a^IRtt©A5aiJffi«©7* h7i/7i 

>*^«a-cfeA*©ffat6ac/@g[*<tt»$n4. 



^*>U^^©tJT5FU«»©BJ««3*4i4:feT&4 D 

5 FU«iB©5B93b^/^^ £ >&ft0TPN*4;l£5 7 h^li, JffR^2 
»©r^^f-^>U^/Ki»4I^T PN^Ut? y h©*nj: 0 t>ff*J-»^^ 
ffl^TPN«-#i^-5^ ^©3BRni»*li6 4S<Tft*i<, £ > 

5 y Y\tSi\1Z7*9T*><01LmXA<*m&K1%-k$i£, ^ff*J£W*i:* 
ijft^T* 4 S ffliE^«©^/v^ £ ^^&4tt:i, ff=a© 

jf**, 7* h7£>7*>©a5E«smss©ft4ffl**a4Lfta©fe ^©^ 

ff* ^«i!> » iE tt IFttllfe^tt^ $ * 4 C i tfV & -5 . 

KtTiiiejsffj^istiur, 7*91 >&*&&m7*9i'*>u*A,*:it±z 

m^©3?»y^it^>tt4S*litJ^TfePa5gWi:iWIRf-<$Ttt<> fL^± 

8fi^^-.7^{n = 69, 20 2 ± 2 ^KSBSJKrtx-f^fc 
(Jugular venous catheterizatiofl)^Jfi L, 2 -7©»©t nfri:iff4i:»i^ 
^: (1) amiftTPN(STD), ViViZ) 7A>9 i>f6toT?>i(7Ji>9 
i >-TPN) a T^-C*>TPN-A0liWffftjt. at«?«D»J-TJi-»^. ft 
¥©5Bi*iz5 FU(1 5 0«ff/k«)*tt£Wa5L/= 8 0»>CS*, 5 F UK), 
5FUft4»l , 2, RCf3 B@i:5 y r ifiL^. lfl»*?SSZL» IFR 



^2Bfea^^f^>. aV|&ft^^£ >t««L/r. Andersoo [Anderson. 
t E. ©"Enzyoatic aod chciical aethods for the detenination of flutathio 
ne," in Clutatbiooe. K/U7 < l/(I>olphio) im. ( Jw>'Oa^- & ^>X, 
Int. - A -3-?. /<-hA. 339-365H(19a9))©^*CJ:-»T, S^/U^ 
7 2«W4Wf-?*Aff4fc*iv $^tt««&«5*tt 

:niB«U«i:» r/w^£ >-TPN^ y h«5 FO*ft4»2aV3 B g©^ 

RB©flfeff *© W«ttSlta^©^«^IC tt* a<:BJ 6 JCr t ft -> fc. SB 7*9 
**>lt®m<0'<9->T&&TZ&ftK*>*>tz(*l&) Q 
7*9+*>1&toTPNZ&$TZ±* ^WWB7*99-*>\/K*itmm 

2MK*?-fAtti:tt9t, «S^^--5»Kn = 97, 20 1 
± 2g)*2-^©»©t^r*lAM:»ftaic^^/: : (1) //^ivSttTP 
NCG LN), RCf(2) «*WTPN<STD). 7^T©B»nftffJiW**, 
ac;ifto>J-T^-»/:. W©5BglC7-bh7£/7x>(4 OOig/kg 
IP)*»4U SJHaO^, 1*6* 10. SV24Kfl^«i:?«h««L 

*9**>(£&v&<t7*9r*s)m&(0fz*>tzmiii>z\*[srzo 

X2StlZ7jiZt\Z*?lZ* r*9i ^***.fz?v Hi7* H7£ /7i>S 
^^■•✓UK^^^LA:, 2 4 KSfM©^Ariix £ >SfllT PN*4^./: 5 7 



7* 17 i J7x v3 2 5ifeT*3*r*l 0 0«©A7>^«*g«ltfiT 

**©7* r 7 £ > 7 * 2 2 4 iflf/dLT^^/to COIttt 

*0*0/</utr-yu- hBtf<f7"/D7* vfellcA,-cn*:, 7*hTW7*> 

«««ffl*o/=^{:«*n4«mw«r&«s-c**N-7«irf-^^^7 i ^>oe 

»tt4tt» i©jfe*©«{ta*£©fcair*»*^teT*ofc, 
AR»1 2KJIH©** 9*9 S ^ffi07i;*tmif*^ho-^ 

0^** 5 >4 0 gatf>fti>l ff*lH2fc*fc7 :;Sil00?Tfi 
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CLH-7PH (n»28) 6. 99*29* 7. 3fl*37* 2. 09*17 2. 27±I4 S7ftt47 68»C29/33)+ 

*p<0. 05 » 27r**-AN0VAK:**STD. hoc*©Sd»ffe©F6tt 
+ p<0. 05 *t Chi**x7-i:J:*TPNo 

» 0* 6*1 10* SGPTCIU/L) CLKOI) JECSP 

QJi (fl-37) 6.68158 11813J* 6.07125* 178+16* 660126* 4/26<15*) + 
STP (n-3S) 6. 34*17 1851 10 4. 15161 262±39 469i68 13/2M4») 

*p<0. 05 « 27r^^-ANOVAfZj:*STD. 
+ p<0. 05 Chl**x7-Ki*STD. 
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